
making  
retrofit 
deliver



who thinks we can get off that green line



adapt to this then...

26  Finance & Development March 2008

a carbon fertilization benefit to 35 percent without the bene-
fit. Canada, like the United States, shows small losses without 
carbon fertilization and moderate gains with it. And Mexico 
shows losses of 25–35 percent.

In Africa there are large losses. Nigeria’s losses range from 
6 to 19 percent, and South Africa’s and Ethiopia’s losses are 
much larger.

In Europe, Germany has small losses without carbon fer-
tilization and moderate gains with it. For Spain, the results 
are somewhat less favorable, once again reflecting latitudinal 
location. For Russia, without carbon fertilization, productivity 
declines by 8 percent; with it, Russia shows gains of 6 percent.

In Asia, the contrasting picture for the two largest and 
most dynamic developing countries is stark. India produces 
perhaps the most disturbing single set of results, with losses 
ranging from about 30 to 40 percent. China would have a 
more moderate range, from a 7 percent loss to a 7 percent 
gain. Its results resemble those of the United States: in both 
countries, the average effects are relatively neutral, but there 
are sizable losses in the southern regions. The contrast with 
India is strictly consistent with India’s location closer to the 
equator. Both China and the United States have a latitude 
center of about 38° north, whereas India’s latitude center is 
about 22° north.

A technological rescue?
There are those who argue that rapid technological change 
will raise agricultural yields so much by late this century that 

any reduction caused by global warming would easily be 
more than offset. But technological change is a false panacea 
for several reasons.

First, the green revolution has already slowed. Calculations 
based on UN Food and Agricultural Organization data show 
that grain yields, which rose at an annual rate of 2.7 per-
cent in the 1960s and 1970s, have risen at only a 1.6 percent 
annual rate in the past quarter century. Although rising agri-
cultural prices might provide incentives that would slow or 
reverse this decline, such a response is not assured.

Second, even if there is no further slowdown, there is 
likely to be a close race between rising food demand and 
rising output. Global food demand is expected to approxi-
mately triple by the 2080s because of higher world popu-
lation and higher incomes. It also seems quite likely that 
a sizable share of land will be shifted to the production of 
biomass for ethanol fuel. As a result, there is a rather pre-
carious balance between supply and demand, which would 
be seriously worsened by a major adverse shock from global 
warming.

The stakes are large
This study’s estimates underscore the importance of 
coordinated international action to limit carbon dioxide 
emissions and avert warming and damage that will likely 
otherwise occur, not only in agriculture but also from sea 
level rise and increased intensity of hurricanes, among 
other things.

NA
< –25
–25 to –15
–15 to –5
–5 to 0
0 to 5
5 to 15
15 to 25
>25

Map 1

Without carbon fertilization
If there are no beneficial effects from increased carbon dioxide, agricultural output declines almost everywhere and catastrophically 
closer to the equator.
(climate-induced percent change in agricultural productivity between 2003 and the 2080s)

Source: Cline (2007).
Note: NA refers to “not applicable” for Alaska and northern Canada, and to “not available” elsewhere.



we’re also one of the major emitters...

map proportional to 2000 CO2 emissions



there’s a lot of room for improvement (& growth)

map proportional to decrease in CO2 emissions



• consumer-led 
demand reduction 

• rippling out across 
all sectors 

• requires much less 
new energy 
generation 

http://2050.hellings.webfactional.com

http://2050.hellings.webfactional.com/


our housing has a big role to play...
CHAPTER 2: MEETING A 2050 TARGET

79

Figure 2.29 UK sectoral CO2 emissions to 2050 on an 80% emissions reduction path (MARKAL)
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Figure 2.30  UK sectoral CO2 emissions to 2050 on a 90% emissions reduction path (MARKAL)
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and fuel poverty is one of the political priorities 



...the equivalent of a city 
the size of Cambridge 
every month

• 27 million homes 

• every pre-1990 home 
will require carbon 
reduction measures 

• 85% of today’s 
homes will still be 
standing in 2050 

we need to hit the 
mass-market …



and it’s mostly about energy efficiency



Pilot projects 2010
Climate protection concept Neumarkt i. d. Oberpfalz 

start with demonstration show houses 

Thanks to Dr. Burkhard Schulze-Darup



Quelle: arge etz Nürnberg, kewog Regensburg, Schulze Darup & Partner Nürnberg 
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2010 
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Klimaschutzkonzept Neumarkt i. d. Oberpfalz 
Climate protection concept Neumarkt i. d. Oberpfalz 

use monitors to identify what & where 1st 

Thanks to Dr. Burkhard Schulze-Darup



Quelle: arge etz Nürnberg, kewog Regensburg, Schulze Darup & Partner Nürnberg 
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2015 
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energy

Klimaschutzkonzept Neumarkt i. d. Oberpfalz 
Climate protection concept Neumarkt i. d. Oberpfalz 

then deliver retrofits at a neighbourhood scale 

Thanks to Dr. Burkhard Schulze-Darup



Quelle: arge etz Nürnberg, kewog Regensburg, Schulze Darup & Partner Nürnberg 
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Klimaschutzkonzept Neumarkt i. d. Oberpfalz 
Climate protection concept Neumarkt i. d. Oberpfalz 

then deliver retrofits at a neighbourhood scale 

Thanks to Dr. Burkhard Schulze-Darup



Quelle: arge etz Nürnberg, kewog Regensburg, Schulze Darup & Partner Nürnberg 

50
25
0

-25

75
100
125
150
175
200
250

>300

Heating 
Warmwater 

kWh/m²a

-50

2025 
Prime-
energy

Klimaschutzkonzept Neumarkt i. d. Oberpfalz 
Climate protection concept Neumarkt i. d. Oberpfalz 

then deliver retrofits at a neighbourhood scale 

Thanks to Dr. Burkhard Schulze-Darup



Quelle: arge etz Nürnberg, kewog Regensburg, Schulze Darup & Partner Nürnberg 
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Climate protection concept Neumarkt i. d. Oberpfalz 

then deliver retrofits at a neighbourhood scale 

Thanks to Dr. Burkhard Schulze-Darup



Quelle: arge etz Nürnberg, kewog Regensburg, Schulze Darup & Partner Nürnberg 
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then deliver retrofits at a neighbourhood scale 

Thanks to Dr. Burkhard Schulze-Darup



Quelle: arge etz Nürnberg, kewog Regensburg, Schulze Darup & Partner Nürnberg 
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and provide ongoing support afterwards 

Thanks to Dr. Burkhard Schulze-Darup



& this can’t be done top down



ordinary people, their different lifestyles + homes 



some will accept change but not disruption



but some people just don’t want to be disturbed



measures can be used to improve the health of the occupants 



we started 
here 

!

there’s 4 
million of 

them

superhome.urbed.coop 
2006- 



replaced old glass  
with double glazing 

!

replaced old beads 
with pre-installed 

draft seals 
!

replaced rotten 
casements  

!

secondary glazed 
stained glass  



if you put new 
windows in, make 
them triple glazed 
and well sealed



insulate on the 
outside where you 

can 



stainless steel 
reveal 



200mm of 
external wall 

insulation 
where you can 

manage it



put insulation where you can. 
here, the ground floor



fit solar panels to 
the roof



it can be 
complicated: 

!

here, a 
combined 
wood and 

solar thermal 
system



with a gasifying log 
burner 



but the logistics of fuel supply + storage are major 
you will only want to do this once 

 you’ve reduced demand...a lot 



 & there’s a lot of 
plumbing



and the plumbing 
can be very big 

!

although  
paying nothing for 
hot water is nice  

& it does work 



only 
insulate 

internally 
if you 

can’t do it 
externally



insulate internally if you 
can’t do it externally

because  
it’s very messy  
and disruptive



reroofing is quite a task and quite a lot of money



you have to be 
prepared for things 

to fall off



bay 
windows 

are not 
easy



allowing 
retention of  

original 
plasterwork 

features

joist ends need 
to be 

considered 
when  sat the 
other side of 

IWI



one room of internal wood fibre insulationinternal wood fibre which can cope with 
uneven surface



it’s messy 
and some of 
the technical 

issues can 
get a bit 

awkward



chimney and room in roof insulation



we took a 220 sq.m 
house, 

 made it warm  
reduced gas use to 0, 

electricity by 30% 
CO2 by 84% 

!
cost: £44,000   

!



Beyond Decent Homes 
SHAP 2009 

www.shap.uk.com/reports 

http://www.shap.uk.com/reports


performance metrics

the base 
specification: 

loft insulation to 
400mm 

external wall 
insulation 

floor insulation 
new triple glazing 

solar hot water 
better use data + 

controls



Case study 1 
Perry Street, Darlaston 
!
Pre-1945 terrace 



Case study 8 
Birchcroft, Smethwick 

Archetype 
High rise flats 



performance metrics

external wall insulation 
new triple glazing 

communal 
ventilation heat 

recovery 
communal heating/

hot water main 
supplied by solar 

panels + communal 
boiler 

better use data + 
controls



Retrofit for the Future with Bramall’s 2010



we looked at tailor made solutions to achieve the target

rotherham

237

239

241

251

253

255

walls, roof, doors electrical floor insulation windows ventilation heating solar kit appliances

Passive vent gas photo-voltaic A++

MVHR gas solar thermal A++

Passive vent biomass solar thermal A++

underfloor pre-heatunderfloor pre-heat

existing natural gas photo-voltaic existing retained

Passive vent biomass solar thermal A++

MVHR gas photo-voltaic A++
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windows

• new windows set into insulation



walls

• applied insulation before rendering



walls & foundations

• perimeter insulation down to foundations 

• everything had to be moved, above and below ground



floor insulation solution #1

• an experimental solution for 
suspended floors 

• Misapor applied directly to top 
of ground with unventilated 
airgap above



floor insulation solution #2

• glass wool batts on plastic 
webbing 

• ...or on chicken wire 

• new floor boards on top



walls - roof

• very little space for  
insulation at eaves  

• had to use spacetherm 
to preserve ventilation 
beneath felt 

• thickness of wall 
insulation meant roof 
had to be extended 

• most likely position for 
cold bridging 



lofts

• original roof 
spaces had about 
100mm glass wool 

• used as storage 

• efficiency of 
insulation affected 

• 400mm deep 

• needs to retain 
tenant storage 

• secondary 



lofts

tried out 2 different insulants: 

• glass wool - no longer 
formaldehyde bonded. 

• blown recycled newspaper 

• loft hatches got a lot bigger 
+ had to be moved



solar thermal

half the properties have solar thermal arrays



photo-voltaic

the other half have photo-voltaic arrays, sized to meet emission 



heating + hot water

• as a result of different smoke 
control laws here to the rest of 
europe, very few manufacturers 
make a permissible woodburner 
that will heat hot water too

• we tried one german one and 
one english one 

• one was 4 x the price of the 
other



thermal stores...

• UK heating systems are 
totally different to 
european ones 

• ours are vented, theirs 
are unvented or 
pressurised 

• vented is however a lot 
cheaper but the product 
range is very limited 

• this is the english one, 
which at least fits inside 
the house!



• there’s a lot of equipment to fit in for a 
good sized (unvented) store.  

• where possible we used original coal 
stores

heat store + pump equipment for solar tubes



• exhaust airsource heat pump! 

• contractor designed?



tailor made solutions 
to achieve the target: 
!

17kgs CO2/per 
square metre/year 
120kWh/m2/A

rotherham

237

239

241

251

253

255

walls, roof, doors electrical floor insulation windows ventilation heating solar kit appliances

Passive vent gas photo-voltaic A++

MVHR gas solar thermal A++

Passive vent biomass solar thermal A++

underfloor pre-heatunderfloor pre-heat

existing natural gas photo-voltaic existing retained

Passive vent biomass solar thermal A++

MVHR gas photo-voltaic A++
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and most of them worked...Figure 4: Household energy use and design targets
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04.03.2011 04.10.2011 04.12.2011 04.01.2012 04.03.2012 total 12 month est KwH total KWh total est KwH predicted difference
A
B
C
D
E
F
G

x x 115.41 170.77 289.277 173.867 391.20075 - 4323 8568 -50%
223.15 332.49 397.76 444.69 559.42 336.27 411.07 3716 - 8523 -56%

0 3055.60 4926.1 6114.5 8333.7 8333.7 - 92089 - 2649 3,376%
20.32 45.23 55.05 62.18 41.86 50.232 463 - 479 -1%

175.33 475.12 614.787 734.82 991.82 816.49 990 9022 - 7280 24%

Gas Meter Readings (m3 to KwH)

04.03.2011 04.10.2011 04.01.2012 04.03.2012 total KwH annual est KwH predicted difference
A
B
C
D
E
F
G

1283 2399 3217 4291 3008 - 824 365%
54 816 1278 1581.307 1528 - 824 185%

2074 4874 6743 7429.307 5356 - 3,391 158%
1884 4783 7398 10063.552 8180 - 2,522 324%

x 5,323 6768 7725.398 2,402 4,804.796 1,058 153%
1320 2559 3272 3860.161 2540 - 873 166%
597 1166 1512 1749.06 1152 - 983 117%

Electricity Meter Readings (KwH)

Gas - actual Gas - 
predicted

difference Biomass - 
actual

Biomass - 
predicted

Electricity - 
actual

Electricity - 
Predicted

energy - 
actual

energy 
predicted

difference difference 
from UK semi 

average*
A
B
C
D
E
F
G

4323 8568 -50% 3008 824 265% 7,331 9,392 -22% -67%
3716 8523 -56% 1528 824 85% 5,243 9,347 -44% -76%

5356 3,391 58% 5,356 3,391 58% -76%
8180 2,522 224% 8,180 2,522 224% -63%

92089 2649 3,376% 2,402 1,058 227% 94,491 3,707 2,449% 326%
463 479 -3% 2776 2599 7% 2540 873 191% 5,779 3,951 46% -74%

9022 7280 24% 1152 983 17% 10,174 8,263 23% -54%

Actual Predicted Difference
3123 2599 6%

Household F - Biomass

*taken from  (Firth et al, 2010, ‘Targeting household energy-efficiency measures using 
sensitivity analysis’ Building Research and Information, v 38 n 1 p25 -41 - p.32 - 
Community Domestic Energy Model (CDEM) energy and CO2 emission predictions 
by built form type for the 2001 English housing stock’ 

Electricity Gas Biomass TOTAL
A - SAP
A - Actual
B - SAP
B - Actual
C - SAP
C - Actual
D - SAP
D - Actual
F - SAP
F - Actual
G - SAP
G - Actual

824 8568 9,392
3008 4323 7330.8669196
824 8523 9,347

1528 3716 5243.4815122
3,391 3,391
5356 5355.568
2,522 2,522
8180 8179.559
873 479 2,599 3,951

2540 463 2,776 5,778.7080929
983 7280 8,263

1152 9022 10174.174355

Electricity
Gas
Biomass

Electricity Gas Biomass
A - SAP
A - Actual
B - SAP
B - Actual
C - SAP
C - Actual
D - SAP
D - Actual
F - SAP
F - Actual
G - SAP
G - Actual

4 20
15 10
4 20
8 9

17
26
12
40
5 1 1

13 1 1
5 18
6 22

        Electricity
        Gas
        Biomass

-44%

-22%

electricity average 3108.9617143 8705.0928 31 1/4
gas average 2503.3751256
biomass

TOTAL AVERAGE ACTUAL 7010.3929799
TOTAL AVERAGE Predicted 6,144.3333333

+58%

+224%

+46%

+23%

-5
0%

+
26

5%

-5
6%

+
85

%

+
7%

Electricity Gas Biomass TOTAL Elec in PV
A - SAP
A - Actual
B - SAP
B - Actual
C - SAP
C - Actual
D - SAP
D - Actual
F - SAP
F - Actual
G - SAP
G - Actual

27.93220339 119.28813559 147.22033898
101.96688136 60.184872973 162.15175433
27.93220339 118.66162228 146.59382567

51.784169492 51.73396839 103.51813788
109.63972286 109.63972286
173.15924249 173.15924249
81.542725173 81.542725173
264.46611085 264.46611085
30.747169811 6.9289308176 35.961006289 73.637106918
89.464296855 6.6911353066 38.410062893 134.56549506
34.621383648 105.3081761 139.92955975
40.566611321 130.5123045 171.07891582

        Electricity
        Gas
        Biomass

NOTES:
1. Houses A, B and G all have solar photovoltaic panels, which have not been considered or monitored as part of this study as they require little human 

interaction to function. Increased design stage ‘usage’ targets here (from 120kWh/m2.a as required by the competition) are based on design stage SAP 
calculations and assumptions about PV electricity generation.

2. Primary energy factors as in SAP 2005: electricity 2.8, gas 1.15, biomass 1.1. 

NOTES:
1. Houses A, B and G all have solar photovoltaic panels, which have not been considered or monitored as part of this study as they require little human 

interaction to function. Increased design stage ‘usage’ targets here (from 17kgCO2/m2.a as required by the competition) are based on design stage SAP 
calculations and assumptions about PV electricity generation. 

2. Emissions factors as follows: electricity 0.422kg, gas 0.194kg, biomass 0.025kg. 

+
24

%
+

17
%

-3%

+
19

1%

PV effects generated primary energy pe/m2 CO2 CO2/m2

A 1914 5359.2 65 807.708 10
B 1914 5359.2 65 807.708 10
G 1257 3519.6 44 530.454 6.67

Design Stage Target1

Design Stage Target1 

NOTES:
1. Gas and Electricity meter readings from onsite monitoring by BSRIA from March 2011 - March 2012. Biomass use recorded and reported by 

resident - STATE ASSUMPTIONS. CALORIFIC VALUE.  

Figure 5: Primary energy use and design targets

0

30

60

90

120

150

180

210

240

270

300

A 
- S

AP

A 
- A

ct
ua

l

B
 - 

SA
P

B
 - 

Ac
tu

al

 C
 - 

SA
P

C
 - 

Ac
tu

al

 D
 - 

SA
P

D
 - 

Ac
tu

al

F 
- S

AP

F 
- A

ct
ua

l

G
 - 

SA
P

G
 - 

Ac
tu

al

Predicted and Actual Total Household Primary Energy Use

kW
h/

m
2.

a

0

5

10

15

20

25

30

35

40

45

50

A 
- S

AP

A 
- A

ct
ua

l

B
 - 

SA
P

B
 - 

Ac
tu

al

C
 - 

SA
P

C
 - 

Ac
tu

al

D
 - 

SA
P

D
 - 

Ac
tu

al

F 
- S

AP

F 
- A

ct
ua

l

G
 - 

SA
P

G
 - 

Ac
tu

al

Predicted and Actual Household Carbon Emissions
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Predicted and Actual Total Household Energy Use

kW
h/

ye
ar

04.03.2011 04.10.2011 04.12.2011 04.01.2012 04.03.2012 total 12 month est KwH total KWh total est KwH predicted difference
A
B
C
D
E
F
G

x x 115.41 170.77 289.277 173.867 391.20075 - 4323 8568 -50%
223.15 332.49 397.76 444.69 559.42 336.27 411.07 3716 - 8523 -56%

0 3055.60 4926.1 6114.5 8333.7 8333.7 - 92089 - 2649 3,376%
20.32 45.23 55.05 62.18 41.86 50.232 463 - 479 -1%

175.33 475.12 614.787 734.82 991.82 816.49 990 9022 - 7280 24%

Gas Meter Readings (m3 to KwH)

04.03.2011 04.10.2011 04.01.2012 04.03.2012 total KwH annual est KwH predicted difference
A
B
C
D
E
F
G

1283 2399 3217 4291 3008 - 824 365%
54 816 1278 1581.307 1528 - 824 185%

2074 4874 6743 7429.307 5356 - 3,391 158%
1884 4783 7398 10063.552 8180 - 2,522 324%

x 5,323 6768 7725.398 2,402 4,804.796 1,058 153%
1320 2559 3272 3860.161 2540 - 873 166%

597 1166 1512 1749.06 1152 - 983 117%

Electricity Meter Readings (KwH)

Gas - actual Gas - 
predicted

difference Biomass - 
actual

Biomass - 
predicted

Electricity - 
actual

Electricity - 
Predicted

energy - 
actual

energy 
predicted

difference difference 
from UK semi 

average*
A
B
C
D
E
F
G

4323 8568 -50% 3008 824 265% 7,331 9,392 -22% -67%
3716 8523 -56% 1528 824 85% 5,243 9,347 -44% -76%

5356 3,391 58% 5,356 3,391 58% -76%
8180 2,522 224% 8,180 2,522 224% -63%

92089 2649 3,376% 2,402 1,058 227% 94,491 3,707 2,449% 326%
463 479 -3% 2776 2599 7% 2540 873 191% 5,779 3,951 46% -74%

9022 7280 24% 1152 983 17% 10,174 8,263 23% -54%

Actual Predicted Difference
3123 2599 6%

Household F - Biomass

*taken from  (Firth et al, 2010, ‘Targeting household energy-efficiency measures using 
sensitivity analysis’ Building Research and Information, v 38 n 1 p25 -41 - p.32 - 
Community Domestic Energy Model (CDEM) energy and CO2 emission predictions 
by built form type for the 2001 English housing stock’ 

Electricity Gas Biomass TOTAL
A - SAP
A - Actual
B - SAP
B - Actual
C - SAP
C - Actual
D - SAP
D - Actual
F - SAP
F - Actual
G - SAP
G - Actual

824 8568 9,392
3008 4323 7330.8669196

824 8523 9,347
1528 3716 5243.4815122

3,391 3,391
5356 5355.568

2,522 2,522
8180 8179.559

873 479 2,599 3,951
2540 463 2,776 5,778.7080929

983 7280 8,263
1152 9022 10174.174355

Electricity
Gas
Biomass

Electricity Gas Biomass
A - SAP
A - Actual
B - SAP
B - Actual
C - SAP
C - Actual
D - SAP
D - Actual
F - SAP
F - Actual
G - SAP
G - Actual

4 20
15 10

4 20
8 9

17
26
12
40

5 1 1
13 1 1

5 18
6 22

        Electricity
        Gas
        Biomass

-44%

-22%

electricity average 3108.9617143 8705.0928 31 1/4
gas average 2503.3751256
biomass

TOTAL AVERAGE ACTUAL 7010.3929799
TOTAL AVERAGE Predicted 6,144.3333333

+58%

+224%

+46%

+23%

-5
0%

-5
6%

+
7%

Electricity Gas Biomass TOTAL Elec in PV
A - SAP
A - Actual
B - SAP
B - Actual
C - SAP
C - Actual
D - SAP
D - Actual
F - SAP
F - Actual
G - SAP
G - Actual

27.93220339 119.28813559 147.22033898
101.96688136 60.184872973 162.15175433

27.93220339 118.66162228 146.59382567
51.784169492 51.73396839 103.51813788
109.63972286 109.63972286
173.15924249 173.15924249
81.542725173 81.542725173
264.46611085 264.46611085
30.747169811 6.9289308176 35.961006289 73.637106918
89.464296855 6.6911353066 38.410062893 134.56549506
34.621383648 105.3081761 139.92955975
40.566611321 130.5123045 171.07891582

        Electricity
        Gas
        Biomass

NOTES:
1. Houses A, B and G all have solar photovoltaic panels, which have not been considered or monitored as part of this study as they require little human 

interaction to function. Increased design stage ‘usage’ targets here (from 120kWh/m2.a as required by the competition) are based on design stage SAP 
calculations and assumptions about PV electricity generation.

2. Primary energy factors as in SAP 2005: electricity 2.8, gas 1.15, biomass 1.1. 

NOTES:
1. Houses A, B and G all have solar photovoltaic panels, which have not been considered or monitored as part of this study as they require little human 

interaction to function. Increased design stage ‘usage’ targets here (from 17kgCO2/m2.a as required by the competition) are based on design stage SAP 
calculations and assumptions about PV electricity generation. 

2. Emissions factors as follows: electricity 0.422kg, gas 0.194kg, biomass 0.025kg. 

+
24

%

-3%

PV effects generated primary energy pe/m2 CO2 CO2/m2

A 1914 5359.2 65 807.708 10
B 1914 5359.2 65 807.708 10
G 1257 3519.6 44 530.454 6.67

Design Stage Target1

Design Stage Target1 

NOTES:
1. Gas and Electricity meter readings from onsite monitoring by BSRIA from March 2011 - March 2012. Biomass use recorded and reported by 

resident - STATE ASSUMPTIONS. CALORIFIC VALUE.  

Figure 6: Carbon emissions and design targets

Retrofitting the Built Environment
Marianne Heaslip
ʻLow energy design for non-experts: usability in whole house retrofitʼ
Tables, Charts and Images
25.06.2012



TSB Retrofit Revealed Report 2013

11

200

150

100

50

0

Annual CO2 emissions per m2

Property number

Gas

Electricity

kW
h 

/ m
2  

/ y

kg C
O

2  / m
2 / y

60

50

40

30

20

10

0

Retrofit Revealed

Annual kWh grid energy consumed per m2

TS
B

01
4

TS
B

06
8

TS
B

01
9

TS
B

01
8

TS
B

05
4

TS
B

02
8

TS
B

09
0

TS
B

02
3

TS
B

11
0

TS
B

05
1

TS
B

01
2

TS
B

03
1

TS
B

01
7

TS
B

07
2

TS
B

10
9

TS
B

06
9

TS
B

07
6

TS
B

01
0

TS
B

05
3

TS
B

10
8

TS
B

00
8

TS
B

03
2

TS
B

11
5

TS
B

08
5

TS
B

03
3

TS
B

02
2

TS
B

02
6

TS
B

02
7

TS
B

02
5

TS
B

09
6

TS
B

02
4

TS
B

08
6

TS
B

10
1

TS
B

09
3

TS
B

02
1

TS
B

11
4

TS
B

07
3



people powered 
not fossil fuelled

acting locally  
can deliver globally



A Carbon Co-op
‘A membership-based business that aims to 
support households to achieve significant 
reductions in their carbon emissions that would 
be difficult to achieve on their own.  

community control & a real community bond 



• set up in june 2011 after 2 years of pilot work



to deliver trust & accountability



Sustainable Action Housing 
Partnership



whole house assessment method



building the tool

• ‘open source’ SAP (standard 
assessment procedure) 
spreadsheet tool 

• allows immediate feedback on 
adjustments



householder reports
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property typeproperty type house
property sub-typeproperty sub-type semi-detached

tenuretenure owner occupied
age of propertyage of property 1930 - 1949

number of bedroomsnumber of bedrooms 2
number of storeysnumber of storeys 2

room in roofroom in roof no
cellar/ basementcellar/ basement no
floor area (sq m)floor area (sq m) 93.4

terrainterrain low rise urban/ suburban
conservation area?conservation area? no

listed?listed? no
number of occupantsnumber of occupants 2.0
length of occupancylength of occupancy 24 months +

retrofit priorities?
1st improve comfort

retrofit priorities? 2nd save carbonretrofit priorities?
3rd save money

acceptable level of disruption?acceptable level of disruption? move out for a few days
likelihood of retrofit works in next year? likelihood of retrofit works in next year? very likely

temperature in wintertemperature in wintertemperature in wintertemperature in winter
uncomfortable comfortable

too hot too cold
stable varies during day

air in winter
still draughty
dry humid

fresh stuffy
odourless smelly

temperature in summertemperature in summertemperature in summertemperature in summer
uncomfortable comfortable

too hot too cold
stable varies during day

air in summerair in summer
still draughty
dry humid

fresh stuffy
odourless smelly

Heating System Description Fuel actually 
used? 

Main Heating 
System 1

Non condensing combi boiler - Vokera 
Linea 28 Mains Gas Yes

Main Heating 
System 2

Secondary 
Heating system Gas fire No

Normal living room temperature when heated (from thermostat 
setting):
Normal living room temperature when heated (from thermostat 
setting):

- oC 

When we visited your living room temperature was:When we visited your living room temperature was:

21 oC 

and the relative humidity was:and the relative humidity was:

60 % (...the ideal range is 40-60%)

HEATING SYSTEM CONTROLSHEATING SYSTEM CONTROLSHEATING SYSTEM CONTROLS
Type present? used?

room thermostat NO -
TRVs YES -
programmer YES -
timer NO -
cylinder thermostat NO -
zone control NO -
boiler energy manager NO -

Total heating hours in winter.....Total heating hours in winter.....Total heating hours in winter.....Total heating hours in winter.....
NORMAL DAY...NORMAL DAY... ALTERNATIVE DAY...ALTERNATIVE DAY...

8 hours hours

Number of habitable rooms not heated...Number of habitable rooms not heated...

0

CURRENT CONDITION
GENERAL INFORMATION

THERMAL COMFORT AND SPACE HEATING
Typical conditions in winter..... Typical conditions in summer.....

• important tool for communication 

• in a process of feedback and 
continuous improvement 

• implications of under-heating for 
financing 

• other reasons for retrofit - 
comfort, ethics, property value 

• exploring interim measures
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SAP 
RATING

Your Home 
Now

Your 2050 
Home

about SAP.....
SAP is the ‘Standard Assessment Procedure’. 

This is a method of energy assessment 

devised by UK Government to compare 

homes and test them against the Building 

Regulations and forms the basis of the 

model used in this report. This makes 

assumptions about the number of people 

living in a home and how it is used, based 

on averages for the UK. This might differ 

from how you live in your home, and so it is 

not an exact predictive tool. The final rating 

is influenced by the predicted energy use, 

carbon emissions and fuel costs. This is 

influenced by how well insulated your home 

is, the efficiency of your heating system and 

other services, and the type of fuel used to 

heat and light your home. It does not cover 

A
96

about SAP.....
SAP is the ‘Standard Assessment Procedure’. 

This is a method of energy assessment 

devised by UK Government to compare 

homes and test them against the Building 

Regulations and forms the basis of the 

model used in this report. This makes 

assumptions about the number of people 

living in a home and how it is used, based 

on averages for the UK. This might differ 

from how you live in your home, and so it is 

not an exact predictive tool. The final rating 

is influenced by the predicted energy use, 

carbon emissions and fuel costs. This is 

influenced by how well insulated your home 

is, the efficiency of your heating system and 

other services, and the type of fuel used to 

heat and light your home. It does not cover 

B

about SAP.....
SAP is the ‘Standard Assessment Procedure’. 

This is a method of energy assessment 

devised by UK Government to compare 

homes and test them against the Building 

Regulations and forms the basis of the 

model used in this report. This makes 

assumptions about the number of people 

living in a home and how it is used, based 

on averages for the UK. This might differ 

from how you live in your home, and so it is 

not an exact predictive tool. The final rating 

is influenced by the predicted energy use, 

carbon emissions and fuel costs. This is 

influenced by how well insulated your home 

is, the efficiency of your heating system and 

other services, and the type of fuel used to 

heat and light your home. It does not cover 

C

about SAP.....
SAP is the ‘Standard Assessment Procedure’. 

This is a method of energy assessment 

devised by UK Government to compare 

homes and test them against the Building 

Regulations and forms the basis of the 

model used in this report. This makes 

assumptions about the number of people 

living in a home and how it is used, based 

on averages for the UK. This might differ 

from how you live in your home, and so it is 

not an exact predictive tool. The final rating 

is influenced by the predicted energy use, 

carbon emissions and fuel costs. This is 

influenced by how well insulated your home 

is, the efficiency of your heating system and 

other services, and the type of fuel used to 

heat and light your home. It does not cover 

D 61 UK average

about SAP.....
SAP is the ‘Standard Assessment Procedure’. 

This is a method of energy assessment 

devised by UK Government to compare 

homes and test them against the Building 

Regulations and forms the basis of the 

model used in this report. This makes 

assumptions about the number of people 

living in a home and how it is used, based 

on averages for the UK. This might differ 

from how you live in your home, and so it is 

not an exact predictive tool. The final rating 

is influenced by the predicted energy use, 

carbon emissions and fuel costs. This is 

influenced by how well insulated your home 

is, the efficiency of your heating system and 

other services, and the type of fuel used to 

heat and light your home. It does not cover 

E
59

about SAP.....
SAP is the ‘Standard Assessment Procedure’. 

This is a method of energy assessment 

devised by UK Government to compare 

homes and test them against the Building 

Regulations and forms the basis of the 

model used in this report. This makes 

assumptions about the number of people 

living in a home and how it is used, based 

on averages for the UK. This might differ 

from how you live in your home, and so it is 

not an exact predictive tool. The final rating 

is influenced by the predicted energy use, 

carbon emissions and fuel costs. This is 

influenced by how well insulated your home 

is, the efficiency of your heating system and 

other services, and the type of fuel used to 

heat and light your home. It does not cover F

about SAP.....
SAP is the ‘Standard Assessment Procedure’. 

This is a method of energy assessment 

devised by UK Government to compare 

homes and test them against the Building 

Regulations and forms the basis of the 

model used in this report. This makes 

assumptions about the number of people 

living in a home and how it is used, based 

on averages for the UK. This might differ 

from how you live in your home, and so it is 

not an exact predictive tool. The final rating 

is influenced by the predicted energy use, 

carbon emissions and fuel costs. This is 

influenced by how well insulated your home 

is, the efficiency of your heating system and 

other services, and the type of fuel used to 

heat and light your home. It does not cover 

G

about SAP.....
SAP is the ‘Standard Assessment Procedure’. 

This is a method of energy assessment 

devised by UK Government to compare 

homes and test them against the Building 

Regulations and forms the basis of the 

model used in this report. This makes 

assumptions about the number of people 

living in a home and how it is used, based 

on averages for the UK. This might differ 

from how you live in your home, and so it is 

not an exact predictive tool. The final rating 

is influenced by the predicted energy use, 

carbon emissions and fuel costs. This is 

influenced by how well insulated your home 

is, the efficiency of your heating system and 

other services, and the type of fuel used to 

heat and light your home. It does not cover 

NAME Donald Simpson

ADDRESS 79 Sedgley Avenue

POST CODE OL16 4TY

DATE (SURVEY) 4 Jul 2013

DATE (REPORT) 15 Aug 2013

LA AREA Rochdale

HOUSEHOLD 
ENERGY 
REPORT

PROPERTY
This report presents a whole house assessment of your current 

household energy use and related carbon dioxide emissions. It then 

makes suggestions for how you could reduce these. It differs from a 

standard ‘Green Deal’ assessment:

• We take a ‘whole house’ approach, rather than considering single 

measures in isolation. This means the different measures can 

combine to maximum effect. 

• We use a more detailed model of energy use (full SAP rather than 

a reduced information version known as rdSAP). 

• We consider of all your home’s emissions, including cooking and 

appliance use as well as heating, lighting and hot water. 

• We set an absolute target for the proposed measures, in line with 

the 2050 80% reduction target. Whilst you might not want to do 

this work all at once, and it might not be possible to meet this in all 

cases, you can at least see the full range of possibilities for your 

home. 
• We provide a description of the proposed measures and costs 

specific to your home, rather than generic information. 

• We consider other factors that may be important to you and the 

health of your home - such as comfort, ventilation and indoor air-

quality, and the level of disruption involved in installing measures. 

• We consider the embodied environmental impact of the materials 

and systems we recommend, choosing lower impact materials 

where possible. We also consider availability from local suppliers 

and prioritise support to the local economy. 

(A standard ‘Green Deal’ assessment can be arranged on request). 

This report was prepared by 

on behalf of the  
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FABRIC ENERGY EFFICIENCY

PERFORMANCE COMPARISON

PRIMARY ENERGY USE

‘Fabric Energy Efficiency’ is a measure of how much energy is 
needed to heat and cool your home, measured in kilowatt hours per 
square metre per year (so different sizes of building can be 
compared directly). It takes into account the level of insulation in 
your home, the amount of ‘passive’ solar gain and the ‘internal 
gains’  from everyday activities like cooking, which help to heat your 
home. It does not consider the heating  system or building  services 
like lighting, hot water or ventilation. It is a good way of comparing 
the fabric of your home with others. 
The graph here shows your home now against the current UK 
average, the average for homes built since 2000 and the proposed 
‘zero carbon’ standard for 2016. It also shows your ‘2050’ home, 
after the improvements suggested on the following pages have 
been carried out. If you currently have an uncomfortably cold home 
or problems with condensation and damp, improving the fabric 
efficiency could help improve your comfort and the health of your 
home. 

‘Primary Energy’ is the total amount of energy used by your home, 
from the power station to your lightbulb. It is measured in kilowatt 
hours per square metre per year.  It includes an allowance for the 
efficiency of the national electricity grid and fuel transport  -  so the 
same task, such as boiling a kettle, will take different amounts of 
primary energy depending on the fuel used. This is because of the 
different efficiency of distribution and generation of different fuels. It 
is affected by the level of insulation in your home, the efficiency of 
services such as heating and lighting  and the type of fuel used. The 
graph here shows your home now, both as modelled in SAP and 
using  any utility bill data you gave us, against your ‘2050’  home as  
modelled in SAP and the Carbon Co-op target of 120 kWh/m2.year 
(which it may not be possible for all homes to meet). Where 
possible this is also broken down by use. Where renewable 
technologies have been proposed the primary energy they displace 
is shown as a negative quantity to your total (gross)  energy use, 
and then subtracted from this total to show your 2050 home’s net 
energy use. 

The charts on this page are designed to help you understand how your home’s current energy use compares with UK averages and 

targets, and the extent to which it can be improved to meet the 2050 80% carbon reduction target - whilst at the same time 

reducing your fuel bills and improving comfort. We’ve modelled your home as it is now in SAP, and then modeled it again to show 

the effect of the measures proposed on pages 6 and 7 - ‘Your 2050 home’. Where provided we’ve also compared this  with 

information from your utility bills. The SAP model makes a set of assumptions, based on averages, about climate, heating patterns, 

hot water and appliance use. If your energy bill data is  from a particularly mild or cold year, or if your household’s habits differ from 

the average (see page 9), you may find the model produces a predicted energy use which is different from your actual use. 
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PERFORMANCE COMPARISON

CARBON DIOXIDE EMISSIONS

ENERGY COSTS
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regulated emissions (heating, lighting, ventilation, hot water)
unregulated emissions (appliances and cooking)
total

The carbon dioxide emissions from your home are measured 
in kilograms per square metre per year.  This is  affected by the 
level of insulation, the efficiency of services such as heating 
and lighting, and by the type of fuel used for each of the 
services in your home. For example, with the current make up 
of the national grid, 1 kilowatt-hour of mains electricity 
produces more carbon dioxide than 1 kilowatt-hour of mains 
gas. The graph here shows your home now and your 2050 
home modelled in SAP against your current bill data (if 
provided), the Carbon Coop target of 17 kgCO2 per square 
metre per year, and the likely 2016  ‘carbon compliance’  ‘zero 
carbon’ target for new-build homes (which does not cover 
appliance use). Where possible emissions are broken down 
into those covered by the building  regulations (regulated), and 
those not covered (unregulated).

Through the way you live in your home or changes you’ve already made you may already be some way toward the 2050 target.  For 
example, you may use your space heating a lot less than is assumed in the model, or have your thermostat at a lower setting. 
However, if you are significantly under-heating your home you may have noticed other problems, such as excessive condensation 
or poor indoor air quality,  which may affect your comfort and health and which you may wish to tackle through retrofit.  Alternatively 
you may find that you are using far more energy than predicted in the SAP model, and that a few simple steps could help you 
reduce this significantly. Likewise, if you continue to be a high energy user - with lots of high demand electrical appliances such as 
tumbler driers or plasma TVs, then you are likely to still use more energy after retrofit than suggested by the SAP model. 

The estimated annual cost of fuel for your home now and your 
2050 home modelled in SAP is shown here. For comparison, 
this also shows your current annual energy usage from bill data 
if you provided us with this. The fuel costs for your home will 
be affected by the level of insulation, the efficiency of services 
and lighting, the type of fuel used and your fuel tariff with your 
supplier. For clarity and ease of comparison, the graph here 
uses the standard fuel costs from SAP - and so may differ 
slightly from your actual costs. 

In most retrofits, it is possible to significantly reduce the cost of 
heating, hot water, lighting  and ventilation by improvements in 
building  fabric and services - or at least to improve comfort, 
whilst not increasing costs.  However, the costs of ‘unregulated’ 
energy uses such as cooking and appliance use are much 
more dependent on user behaviour - so as well as physical 
retrofit measures, being conscious of your energy use patterns 
is important to maximise your savings. 
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total
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• average cost (all inclusive) this week £34,000



issues:

• there’s a wild 
variation in 
what people 
think of as 
comfortable 

• > so we need 
to make sure 
the numbers 
stack up



issues:

some people 
are threatening 
their health 
through under-
heating 

> so we need to 
tailor measures 
to households 
not houses



issues:

a lot of houses 
have damp & 
mould issues  

> make sure that 
things work and 
we can prove it



issues:

• Up to 60% of 
energy efficiency 
savings already 
made through 
behaviour 
change



Actual Pay As You Save

DECC ‘go early’ 

- 14 houses 

- all to the 2050 ERT  
(17kgs CO2/m2/A + 
120kWh/m2/A) 

- using interest free 
loans  

- + ECO (?!**☹!Ω) 

- costs between £50k 
& £22k 

- some householders 
£7pw better off 
through to £10 
worse off

-£1,250

-£1,000

-£750

-£500

-£250

£0

£250

£500

£750

£1,000

£1,250

£1,500

£1,750

£2,000

0 10% 20% 30% 40% 50% 60% 70% 80%

bill savings loan payments



• 6 of the  
10 GM 
boroughs

show houses already on site 



issues:

> large amount 
of expert time is 
needed 

we need a 
pattern book 

with a database 
to back it up



Measures
DER @  
each measure

∆DER CO lifetime in use factor lifetime CO

Starting Dwelling Emission Rate (DER) 69.69

EWI 58.43 11.26 1,427 42 35% 38,947 16%

IWI 53.63 4.8 608 36 33% 14,669 8%

floor 49.66 3.97 503 42 15% 17,957 7%

windows 2.4 > 1.4W/m 45.86 3.8 481 20 15% 8,185 8%

windows 1.4 > 0.8W/m 44.45 1.41 179 20 15% 3,037 3%

doors 43.56 0.89 113 20 15% 1,917 2%

loft top up 40.34 3.22 408 42 25% 12,851 7%

SWI #2 (cold bridges) 37.39 2.95 374 36 33% 9,015 7%

draught proofing 29.18 8.21 1,040 10 15% 8,842 22%

total qualifying tonnage107

price /tonne £30.00

total ECO £3,217.06

ECO is not fit for this purpose

>it’s too complicated



urbed 
SAP 9.92 
combined 
CO2

stroma 
RdSAP 9.91  
CO2

stroma Full 
SAP 9.91  
CO2 to 3 decimal 

places?

equivalent CO2 price £90 £105.34 £112.68

d1 M30 7 103 84 56 151.22%

d2 BL1 5 93 31 66 47.10%

d4 M20 3 144 176 147 119.71%

d5 OL12 6 72 61 40 151.90%

d6 M21 9 72 31 45 68.55%

d7 M32 9 165 124 141 87.93%

d8 M21 9 31 74 48 154.25%

total lifetime CO2 680 581 543

ECO - is this right?

based on inadequate  
and conflicting 
calculation methods



variety of home owners



Passive stack ventilation system 
5m3 airtightness 
draught strip & improve front door 
replace small cavity & wooden double 
glazing 
retain 16mm cavity double glazing 
insulation under suspended floor 
External Wall Insulation (EWI) 
throughout  
Insulate roof at rafter level in main roof 
Loft top up over outrigger 
Ecobead in party wall TBC 
New combi boiler, 
Heating zones & better controls, 
low flow taps, low energy lighting & 
appliances, masterswitches 
4kW Sunpower PV 



16.4kg CO2/m2.A & 86.4 kWh/m2.A 
!
No ECO - only 30% of walls are solid 
!
So reduce scope of works: 
Lose EWI except on kitchen, no heating 
zones 
  
20 CO2/m2.A & 120 kWh/m2.A  
!
so still 3.5% short of CO2 reduction 
target 
!
£31k total cost 
but cost neutral over 20 years at zero 
interest assuming 2.5% RPI and 3.5% 
UPI



Replace open fire place with wood 
burner 
Passive stack ventilation system 
Draught lobby & 5m3 airtightness 
Replace door to outhouse + front door 
Secondary glaze feature windows 
Replace timber framed single glazed 
windows 
Retain new uPVC double glazed 
windows 
Internal Wall Insulation (IWI) to front 
EWI to rear & gable 

Loft top up 
New combi boiler, remove cylinder 
Heating Controls

Low flow taps, low energy lighting & 
appliances 
2.66kW Sunpower PV 



17.4kg CO2/m2.A & 95.5 kWh/m2.A 
!
126 lifetime tonnes CO2 
!
Rates too high on 1st stage tender 
reduced door + window spec & 
removed some of the heating controls 
  
18.92kg CO2/m2.A &  103.9 kWh/m2.A 
!
£49k total cost incl. contingeny, fees + 
VAT  
costs neutral compared to this years 
bills (£10pW extra on last year’s)



Remove living room heater 
Passive stack ventilation system 
5m3 airtightness 
Replace front door  
Replace all glazing 
EWI to whole house to top of footings 
except extension over carport. 
Loft top up, with storage area 
New boiler  
Heating controls 
Low flow taps, low energy lighting & 
appliances 
5.33kW Sunpower PV - (DNO willing) 
!
would like renewable heat but no RHI 



zero carbon by current definitions  
EPC 104 
7.5kg CO2/m2.A & 41.6 kWh/m2.A  
!
no ECO 
!
£38k total cost 
£2/w extra cost 
!
!



an example householder financial model



80-90% reductions in energy 
demand from homes is 
feasible for pioneers now

0.00

2.00

4.00

6.00

8.00

10.00

CSS JW JL JS GIC RJ MH DE ES RR JT DM CD

total tonnage saved

£17,500

£35,000

£52,500

£70,000

costs

Current pilot retrofit average stats: 

‣ emissions:     16.7kg CO2/m2.A 

‣ tonnes saved           5.4t CO2/A 

‣ cost:                            £40,000 

‣ ECO ‘assistance’:          £4,000 

‣ nearly meeting golden rule - 
but this may not be the 
important issue



on the outside…



on the inside…



making things fit…



greater manchester  
domestic retrofit 
strategy

greater manchester  
domestic retrofit 
strategy 
!
!
!
charlie baker 
urbed

Low Carbon Housing Retrofit 
Greater Manchester



• wider marketing strategy 

- influence housing market choices, key points of influence

starting with those that want to go now...



so that they can help those still not sure yet...

• signing up pioneers + early adopters 

- show homes + testing out detail of packages 

- embedding change in communities



realising the potential

• planned approach to supply chain 

• enough certainty to support  
investment 

• diversification & reskilling 

• access to high quality products 

• identifying new products & methods 

• learning needs to be captured & fed back -  
the GM pattern book 

• local Universities & other bodies support development & 
testing of products



efficiency & accuracy: Self-learning systems & monitoring can speed 
up evolution of best practice

houses 
assessment

identify key 
property 
attributes

schedule of 
work

master property 
schematic

enter detail identifiers on 
master property schematic

assemble contractors 
information package works on site

residents handbook

monitoring kit initial results post completion results

pattern book

database of details 
with accompanying 
specification, and 
residents handbook 
chapter

identify relevant detail 
from pattern book 
matrix/database

if exists, then enter detail identifier 
on master drawing

if precise detail not present then 
draw new one based on relevant 
parent

then enter on property schematic

enter new drawing identifier & 
condition of occurrence onto 
database 

receive feedback

contractors

changes to specification & detail on 
the basis of feedback

resident

monitoring results



core energy  (SAP)  
calculator now built:

Work in Progress



post-works monitoring for all, not just a few



engaging the open-source community: eco home lab @madlab 



to make small, cheap & modular sensorstalks to a community of users & suppliers



CO2, CO, NOx positionhumidity light leveltemperatureenergy use number of people

electric 
vehicle 
locations

bike 
locations

public 
transport 
planning

building 
management 
systems

taxi call up

battery 
charging 
systems

spinning 
reserve

micro-
generation 
control

behaviour 
change

monitoring of 
retrofit 
measures

comparative 
building  
performance

focussed grid 
investment

occupant health 

observatory

congestion 
managementsupply chain

energy supply energy demand transportpeople

retrofit 
decision 
making

and this can change how innovation is stimulated, 
disseminated and rewarded…future cities?



supply chain development 
contractor accreditation 
top level funding?

funding aggregation 
neighbourhood co-
ordination

community groups 
carbon co-op

community engagement 
whole street delivery

Green Deal for Communities- scaling it up?



retrofit innovation network - training

• disseminating best practice 

• upskilling local capacity 

• sharing experience



High performance thermal 

insulation and eaves vent

Attic partially 

boarded out 

for storage

Air sealed & insulated 

loft hatch

Insulated pre-fabricated 

external thermal store & 

wood store

Passive stack 

ventilation duct

New concrete slab with 

insulation beneath

Innovative & A+ rated 

appliances

Biomass stove 

with back boiler

!"#$%&'%'()*+,%-(.//-(/$)*/&#(0(

insulation between joists

Foamed glass 

bead insulation

Solar photovoltaic 

panels

Solar thermal 

collector

High performance 

windows (0.8 U-value)

High performance 

door with thermally 

broken doorstep

External wall 

insulation
Perimeter wall insulation 

continued to footings

• identifying opportunities for 
existing industry 

• attracting new industry 

• encourage targeted product 
development

Element

Fabric

Roof

Measure Key Components

Flat Roofs

Pitched Roofs

Traditional

Non- Traditional

Insulate Externally

(on top of existing

membrane)

Insulate at Ceiling

Insulate at Rafters

External Wall

Insulation

Internal Wall

Insulation

External Wall

Insulation

External Wall

Concrete Floor

Suspended

Timber Floor

Floor

Replacement

Units

Refurbished 

Existing Frames

FSC Timber 

Windows

FSC Timber 

Aluminuium Clad 

Windows

FSC Timber Doors

Replacement 

Glazing Units in 

Existing Frames

Windows & Doors

Continue External

Wall Insulation to

Footing

Insulation Trench

New Slab &

Insulation

Waterproof

Membrane

Rigid Insulation

Insuation

Air seal Tapes

Vapour Barrier/Check

Adhesive

Paving Slabs/Decking

Drainage Goods

Fixings

Window Linings/Extended 

Cills/Drips

Fixings

Cladding Rails

Air Sealed loft hatch

Boarding to Lift

Air Seal Tapes

Eaves Insulation (Thermal 

Bridging)

Extended Eaves Vent Tray

Boarding to Rafters

Render

Rainscreen

Insulation

Dry Lining

Insulation

Loose Fill Insulation

Timber Frame

Cassette

Beaded Insulation
(Clay or Foamed Glass)

Rigid Insulation

Low Carbon

Concrete

Timber Floor

Aerogel Mat

Insulation

Beaded Insulation
(Clay or Foamed Glass)

Vacuum Glazing

Triple Glazed Units

Double Glazed Units

Timber

Aluminium Flashing

Insulated Timber

Panels

Vacuum Glazing

Thin Triple Glazed

Units

Thin Double Glazed

Units

Insuation

Insulation Suitable

for Below Ground

Aerogel Mat &

Floating Floor

Insulate Between

Joists

Insulate floor Void

Hinhes

Trickle Vents

Themal Breaks

Seals

Brushes

Ironmongery

Insulated/Air Sealed 

Letter Boxes

Thresholds/Doorsteps

(Thermal Bridging)

Seals For  Existing

Trickle Vents

Vapour Barrier/

Vapour check

Fixings

Studwork

Fixings

Fixings

Drainage Goods

(Vacuum Insulated Panels

As Alternative)

Battens

Studwork

Fixings

Nettings

Vents

Ridge Edge Insulation 

Strip

Separating Layer

retrofit innovation network  
supply chain development



• reduce up front costs 

• improve quality 

• stimulate innovation 

• partnership working

retrofit innovation network - retrofit pattern book

EWI

conservatory
existing

proposed

porch

within masonryon a corner (thermal 
envelope position)

built on in light 
construction

realign door to not foul EWI

rebuild to accommodate EWI
flat roof

parapet
+ extra roof insulation

no extra insulation

overhang

nearly flush
+ extra roof insulation

no extra insulation
door threshold

to perpendicular wall

window too close
reduce EWI thickness

reduce opening size

carrying round

internal corner

external corner
changing material

standard

stopping 
internal corner

external corner (e.g. to front elev'n)

bay windows

square
move it forward

shrink side panes

tiled
masonry behind

timber frame

curved
shallow

deep

small bays

remove

preserve

rebuild

step in brickwork

stopping along wall

because of CWI

boundary

brickwork

render

tile hanging

lower roof
pitched

roof sloping along

roof sloping away

very small roof

extend for new 
window or EWI

rebuild it

flat roof

to neighbours boundary

glazing

retained frame

moved

left in situ
thin jamb/opening light

large jamb/fixed

secondary glazing
set within reveals

set on window frame

replace window

on boxes

in same location

replacing sliding doors

shallow arches

eaves

intruding into the room
sarking

no sarking/vapour permeable

small overhang
soffit

no soffit

clipped

large overhang
soffit

no soffit

services

recess original pipework

replace
build into box

surface mount

meter boxes

existing boiler flues

verge

extend slates
support from extg roof

support from wall

create parapet
flush original

small overhang

overhangs enough to take EWI

stop insulation lower down wall

ground level detail
insulation past ground level

down to footings

to just below ground

stopping above ground level

roof

strengthen ceiling
just for storage

for habitation

replace loft hatch
with ladder access

just hatch room in roof

reroof

retain roof

no sarking

vapour permeable sarking

felt sarking

windows
dormer

velux type

insulation to existing

bathroom

stair access
special

standard

floor

exposed floor

to IWI

to EWI

to CWI

shallow suspended floor

insulation on ground
air plenum to house above

ventilation to void

relay floor/insulation between joists

access panel detail

deep suspended/undercroft/cellar insulation between joists
ceiling

airtightness layer

solid floor

replace with insulation

replace screed

overlay stair shims

perimeter/plinth insulation only

ventilation

create lightweight flue box

internal ductwork from kitchen

existing extract

vent through eaves into room

ridge vent

using existing flues

tile vent

vent through EWI to underfloor void

vent through EWI to room

IWI

bay windows
masonry

thin mullions

thick mullions

timber frame

flanking insulation
to party wall

to wall with EWI

to internal partitions
stud

masonry

glazing

to be retained
thin jamb/opening light

large jamb/fixed

to be replaced

small deep openings

perimeter to floor

access from above
joists parallel

joists perpendicular

access from below
joists parallel

joists perpendicular

other

triple glazing  to CWI thermal store enclosure
internal

external
catflap

party wall

exposed

internal

'temporary'

door
secondary

extra rebate

integral roof to porch + bay

through conservatory
from outside

to inside



Charlie Baker 
red 
t. 07976 793 795 
e. charlie@red.coop 
!
!

greater manchester  
domestic retrofit 
!

retrofit 
innovation 
network

mailto:charlie@red.coop?subject=

